C-terminal truncated HBx protein activates caveolin-1/LRP6/β-catenin/FRMD5 axis in promoting hepatocarcinogenesis.
Hepatitis B virus X protein mutants, particularly truncated at C-terminal (HBxΔC), generated during random viral integration, are frequently detected in hepatocellular carcinoma (HCC) and exert a more potent oncogenic effect than full-length form (FL). Here, we showed that caveolin-1 (Cav1), a robust metastasis promoter, is transcriptionally upregulated by HBxΔC but not by FL HBx. Promoting effect of HBxΔC in HCC cell aggressiveness is abolished when Cav1 is suppressed. Expression profiling identified FERM domain containing 5 (FRMD5) protein as a downstream target of Cav1. In accordance with the regulation of Cav1, HBxΔC upregulates FRMD5. Knockdown of FRMD5 in HBxΔC cells recapitulated the functional effect of Cav1 knockdown in HBxΔC cells. The regulation of FRMD5 by HBxΔC-induced Cav1 is mediated by the protein stablilization of LRP6 leading to the activation of β-catenin. Expression of a constitutively active β-catenin in Cav1 knockdown cells rescued FRMD5 expression and HCC tumorigenesis and metastasis. Clinical relevance of HBxΔC/Cav1/LRP6/FRMD5 pathway is demonstrated by the significant correlation of Cav1, LRP6 and FRMD5 expressions in HCC. The findings of this study uncover a novel HBxΔC-regulated molecular pathway which has profound implications in HCC therapeutics.